There are five species of Mosla genus (Labiatae) indigenous to Taiwan and all of them are herb plants; however, only M. chinensis has had its chemical components investigated.
Probably because the species of Mosla genus are scarce, only one other species M. soochowensis 2) has been studied. The chemical components included flavones and their glycosides. One of the flavones, mosloflavone, 1) showed analgesic and antiinflammation effects. This led us to study the chemical constituents of M. dianthera Buch.-Ham. Maxim.
The whole herbs of M. dianthera were extracted with methanol, and the extracts were suspended in water and then partitioned with chloroform and n-butanol, successively. The chloroform soluble part was subjected to repeated chromatography on silica gel. Fourteen components were isolated, including three new dimethoxymethylenedioxyphenyl derivatives, 4,5-dimethoxy-2,3-methlenedioxy-1-propenylbenzene (1), 4,5-dimethoxy-2,3-methylenedioxycinnamaldehyde (2) , and 4,5-dimethoxy-2,3-methylenedioxybenzaldehyde (3), and eleven known compounds, fatty alcohols [mixture of CH 3 (CH 2 ) n OH, nϭ29, 31, 33, 35], 2,4,5-trimethoxybenzaldehyde (asarylaldehyde), 3) steroidal mixtures (b-sitosterol and stigmasterol), 4) betulinic acid, 5) oleanolic acid, 6) ursolic acid, 6) arjunolic acid, 7) b-sitosteryl glucopyranoside, 8) myo-inositol, 9) luteolin, 4) and rosmarinic acid. 10) The known compounds were identified through comparison of their IR, MS, and NMR spectra with anthentic samples or with value taken from the literature. In this paper, we report the structure of three new compounds.
The molecular formula of 1 was determined as C 12 . The relative position was elucidated by NOE evidence (see structure 6). Irradiation of the phenyl proton at d 6.27 afforded an nuclear Overhauser effect (NOE) at the benzyl proton (d 2.48) (5.7% enhancement) and one of the methoxy groups (d 3.82) (10.7% enhancement). And irradiation of the signal at d 2.48 gave only an NOE to the phenyl proton (d 6.27, 5.2% enhancement). The above evidence determined the structure of 1 as 4,5-dimethoxy-2,3-methylenedioxy-1-propenylbenzene. This is the first time that compound 1 has been isolated from nature though the same compound had been prepared from compound 7 by basic isomerization.
11)
Compound 2 was isolated as a needle crystal (mp 140-142°C), and showed the molecular formula C 12 Dallacher, 12) but this is the first time thus isolated from a natural source.
Experimental
Melting points were determined on a Yanagimoto micro melting point apparatus and are uncorrected. Optical rotations were measured with a JASCO DIP-4 polarimeter.
1 H-and 13 C-NMR spectra were run on a Brucker AM 300 in CDCl 3 solution with tetramethylsilane (TMS) as internal standard. Chemical shifts are given in hertz (Hz). EI-MS and UV spectra were taken on a JEOL-JMS-100 and Hitachi RMS-4 spectrometer , respectively.
Extraction and Isolation Air-dry whole herb of Mosla dianthera (4.4 kg) was extracted with MeOH (60 l) at room temperature three times (6 d each time). The crude extracted was evaporated in vacuo to leave a black syrup (400 g), and then water was added to a total volume of 1.3 l. The aqueous layer was partitioned with CHCl 3 (1 lϫ3) and n-BuOH (1 lϫ3), successively. The weight of the CHCl 3 extract was about 230 g, and a portion of this residue (120 g) was subjected to repeated chromatography on silica gel. The eluent solvent system was a combination of hexane and ethyl acetate. The components were eluted in order as 1 (90 mg), 2 (20 mg), and 3 (10 mg) (5% EtOAc in hexane), fatty alcohol [CH 3 (CH 2 ) n OH, nϭ29, 31, 33, 35; 30 mg], 2,4,5-trimethoxybenzaldehyde (110 mg), and steroidal mixture (b-sitosterol and stimasterol, 800 mg) (10% EtOAc in hexane), betulinic acid (100 mg), oleanolic acid (150 mg), and ursolic acid (120 mg) (20% EtOAc in hexane), arjunolic acid (80 mg) (80% EtOAc in hexane), b-sitosteryl glucopyranoside (300 mg) (EtOAc), luteolin (20 mg) (from 5% MeOH in EtOAc), rosmarinic acid (10 mg) (10% MeOH in EtOAc), and myo-inositol (150 mg) (30% EtOAc in MeOH). Reduction of 3 with NaBH 4 in MeOH Excess NaBH 4 (10 mg) was added in small portion to a solution of 3 (20 mg) in MeOH (2 ml), and the reaction mixture was stirred for 30 min. The reaction mixture was diluted (15 ml 1 : 1 of EtOAc : hexane) and washed with H 2 O (10 mlϫ3). Evaporation of the organic layer under reduced pressure gave a residue that was chromatographed on SiO 2 to produce 9 [amorphous; IR (KBr) n max cm Oxidation of 1 with OsO 4 and NaIO 4 in Dioxane Compound 1 (20 mg) was dissolved in a mixture of dioxane (1.2 ml) and H 2 O (0.4 ml), and then a catalytic amount of OsO 4 (5 mg) was added. After 30 min, the oxidizing agent NaIO 4 (60 mg) was added, and then stirred at room temperature for 3 h. The reaction mixture was poured into 50 ml of water, and then the aqueous solution was extracted with ether (30 ml) three times. After purification on silica gel, the product (12 mg) was identified as 3.
